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[lt*Jgl) ( 1 ) tHDJfx7*D'jyt>L<<ihKD 
*y7a y VON -TisMtWm&iMtfnt&t . 
( 2 ) *j§ttb':? S tttfSttb'* 5 y . £fl^p<r* 

[»*JB2] h HDdfvro'jytLXtihHn^y 

# l o . o i ~ 5 mft%£*-r & i leiKofl^E 

3 ] t H D^y/D 'J yX-4-bK 
o^fi/-L-royv % xX-4-b Ho^V-D-7* 

3-tKo^fy-D-rn'jy, h7^-4-tHo 
*i/-L-7ay>\ h7^-4-tKDJfy-D- 
7o'jy, ^V^-S-hb'o^fv—L-rny ya 

»<t o a«f d y yxh h . 1 4 

fctt2£«eWUim. 

[ff:£JS4 ] b FoJfy7o'jy*i. ffi&L&tci: D£ 
g£ix£b Hurray >T'£S, ff^3Sl~3<0^ 

(11^5] m&Mfi* Ti^yhTisxm. 99 + 

ft<07yji>mm\ m&2~-2 3<7)7->ji>x't>z\ n 
im i ± tea 2 tes^tit^. 

**7*\*, msm**. X7 i yzfmn&xvmm. 

00 1-1 01UL%-k&tbffiZSR 1 ~6<9Vv$fTjWc 
[000 1] 

(0002] 

Y 77)WmX'h&Bim<0%{t*M%<0B{ffi±mr) 

(0003] <w.m&&i$tix^z>%m±mm. 
wtmmmtmwffim£73<iztih . 
[0004] mim%$mm<r)hhmtt lxu. 

«-tKo*:/BL b'^SVA. $-fia+y. t'9$. 



yBi2, b'^syE, ±fc. r^/H-v. 7'7h^ylP 

[0005] *t. mmttsmt lxk. n y-yy-s 
tixm. 

[0006] ay-7'y£&.£1&m?Z>i><7)t LTtt; 
rxn/t't'vB, h7^7*-Sy//n-^7r; 

0 1 . 71— hU-vh+y^i 7^70-77 r 9 
9-. 7T47u77Xh7a-X7r99—. 
j. y V? -Y 99x3—7. 7 r 9 9- 1 f<0SI/n-^7 

[0007] IDllftf>&##ffl?>£&Stti: LTtt. 

yMy. raxjftai^. A#ttajfe. iis&ii&aj^ * 

[ 0 0 0 8 ] b F ^7*a y yf^tt**-? ^Xfff Kffi 

(^¥1 - 13 11 0 7^$g) . M^fg+lC 
«v>>xSFISffil^oK^'«SOJiliafcb hO^St 

ft-?i>fflkt<r>m&. nxiHV&Sit Lx<?>immzm 

m$r3lfS>ZtltX'Z%\,\ ttz. ZtltTlz. bKa 

^f^roy y^Jttib Ko^s^roy y^^fttTfcjg 
•eitffltj: y . ^^ffll®K^!;^#<?»^ S ^ t (iJO 

[ooo9] &m>%zm%i$ith&f)X\ ^+y m 

^F5-3 39 140^^) , fc&Ui. rvis-y^ 
9Jyttuy Fy*uis#ymiiMZ<7>& 

-87i2 6^«> wiz7$7mmuLt:wm<?> 
mm*. ^KMoa#?rs«t lt. ^yf- 

/H^f-vKfeJ:^-eoiS^*MVfc:^y ^-/U 'J 
XV*<D%frt>mtlZ-mj±<r)mtz7a y y^$r 
^DU^St^Offi^^S (^ga^F 1 1-1 3 9 9 5 

i^'m) . mmtztmx. rsyKfcitfT-oy y 
mmw<mt Ltb Ko^->ro y y#h\i t>tix^& 

[0010] 
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[00 11] 

immtm-t&tiitxD*®} *wm* ( i > t fo 

fl3S£ft£ fcte-foigi: . ( 2 ) *i§tiEt'? S y. ji&jg 

2r< 1 1 lotJr^LT^Sfl^t^cBJtS. 
[00 12] 

fc^STtS t FO^To 'J y fc LTI±. To >J y#D 
K*»Ufc&\ *K»>fi!^3{fo&»4fifa&\ *Ji^-?-cO 

[00 13]iiJg«. h7^-4-b Fodfy- L- 

[ 0 0 1 4 ] b Fo* yro y Mi, 7'^ J ?"7>-^c0fi 

[0015] *ft9rcfflvi& b Fo* xTo y y fc LT 
tt, ±ie<0^-CKt#J)4^{18?JtL^v^<7)b Ho 
Jfxro y y t&ffl-f S ; fc tfVZ&iK m»&*w 

Lfcb Fo^To y vtfjfi U\ 
[00 16] «&ftfcl/Cli. TS3 7b7->-^ (Aayc 
olatopsis) @L f-f&XTtfyyi/fyA (Dactylospor 
angium) W,ti£XfXV\sTV?4*.X ( Streptonyces ) 
War *l*«fc«t4«*»63lW)7^ >J > 34UC 

xmfr^mm&mizmthwm&&<07-ti y y 3& 
*®{mmtfz&7a y y4 ci*Kfl:S£^fie^<oss^ 

!R)A.O^AIi. Molecular Cloning, A Laboratory Hanu 
al. Second Edition. Cold Spring Harbor Laboratory 
Press (1989). Current Protocols inMolecular Biolog 
y. John Wiley 8 Sons (IWl-lWnmzWffiOlfeltm 

[00 1714*;. Willi. h5yx-4-bFo*v- 

-L-7D'jy(i rsn^hr^xM^/di^-f-D 
y^ASJ: omtara y y 4 fiWcKftP* 

(£H¥7-31 3179^&?S) ^ffl^gjt^&^t 
#T-#. 4fc. yX-3-hKo^-L-7D'jy 



■ri>Zbi>X'£& OU*4>fAhV-, 14, .31 (19 
97)] . 

[0018] *&BHT'ffl^!> b F o*>-Ta y y<9N- 

2^2 3<r)mm£tzit#®K<7)T^/wmt>ti. **) 
r-tf-zk rnb->r^;k 7>y;K -fv 

T'f-y/K AKi;K 'Mf-fry-f/k +<T-9S4^ * 

[00 19] bFo*^:/oyy<0N-Ti'vHtJ8gft: 
[0020] BD*>. if 4 LKimmWl 1 -2 2<^)7/K 
*) 5rfflv\ t Hooray 
[0021 ] ?#^>it7tbHodfyrDyy^N-T>'/l' 

[0 0 22] bFo*x7-oyyiL<tJbFD*i/;r 

d y >*>n -Tisjumm&nt&tztiifz, £ t una. 
■M- y wg. # y Aigf£<7>r;k>fr y &jgig. 

[0023] *%m<r>Wm£}i^T xX/ 
-4-tHo*y- L/D-rD'jy. vX/h^y* 
-3-bHodr->-L/D-roy>-^<7)b Fo^T 
o y y t L < Ji b F i/?a y y <r>N - T ><; Wfcfgg 

[00 24] dtlA>bFodfvroy>-i,U<<±^<?5N 

[0025] *3SBjJ«Ofl3£8fcfcVYC\ b Ho* y7D 
y yt, L< N - T >-/Hk^^«c4 -e«0^{i v 
^atC^L-. ir4L<«0.0 1~5Sfi%*W? 
it. iy»4L<«0.1~5Sa%. ££fc:ifjfcL< 
(iO. 5~3fiS%^$^^. 

[0026] *^ttb'^ S y t LT«±. ftttp D pCffi^ 

h^SVBl. b*^$yB2. h'^S>B6. try F* 

•/y. iaKb-yF*^y. t^s>Bi2. j*ybTy 
-n^-ym. -a+ymri f\ *m. b^sy 

C, b-^$VH^*i$>(ft>fl. ^il^il (^-TSyiS 
TxnyUb'vK^hy^i^) ^Sl^ft (TX 
nyUb'yK-2-yyghr-r-y^A^ TX3/Ub>K 
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[0027] }6«ttb'^ S y i: l/tli. ftttAlcB^ 
»Srfc<J5*feifOJ:3*t>0'CtJ:v>**. ff4L<(i. 
t'7$yA s *U-f y. h'7$yD2. t7S>D3. 
t*?$yE (d l-o-h37in-;K d-«-h37i 

xn/Ut'y. s^A-Sf-yRTxn/Hi'y, ifflgd 1- 
a437xd-;k — sf-yRd ha437io- 
M:'7$yE, DL-^y^f-il'7;l'3-^ > D-z-cy 

[0028] S^H-^r-f- H fc LTIi. ^bt&fMcffi^ 

tMtit^jm&nimtz «t 0.. fitsssm-r s ^ 
[0029] wtwmt LTtt. flsKafcBS»rtt4 

a^xf-yHr^a-;^ *ify*y#A, tr/Wny 
BW-MJtf.fc. 3yFo>ff-y«Eg!4fc»i-e<o« (-J-h 

[ 0 0 3 0 ) X7 a ydfeRt LTI±. fttaCE^ 
5 h\ 7-r M7^iyy, X7 •< y:/$SS§«^ 

#£tff>ixi>. as. mm- mm. 

to 0.3 1 ] mnx.*xt lxh. {uet&iz&^m 

fc. Cinf>(7)^x^<]:0^i?$<xl>*7^-t-y. 
T/MfyBL TfrXym-b r W> 

[0032] *56aBcO{fcimti3t>T . *Stt£* $ 

y, «j?gttt-7$y. «HP*t*f. ig#^8. x 
7 -< y dfe%}i£vm$x*zi>>i>%h&frt>mftih 



fSLMi. gttlcttU »4U<(i0.000 1~1 0 
*ft%-&W$ix. J:9if4L<»i0.0 0 5~-5M 
$«^>fc:»4L<«i0.0 l~3mfi%^*Sixl.. 

[0033] *^<7Xbtt?}tc«i. ±M&mmtztu 
miz&izmmffi.mz&&ztihm<r>mz& 

[0034] mzntxh i\^mtLx\t. 
«s*l x*yxyh8L uaftsttai. 

m. mmm. mutual phhbh. rjua- 

/k #f-L JHfiffliiSi Mfffl. 

[0035] mkimt LTii, xx-f ^faBi. KMC 
*SKMiflL S^'Ja-yiRttB. 7»*JMML ttft; 

[0036] JiXTivmmt LX\t. hV2 -X.+A, 
^ftyB^'J-fc'J/K 2 -x-f/U^f-lfyK-ir^k 
5»jxf-yK>f V7*oe/K syx^-yRyf-zk 
Sf-ygH 77'DhVk XrT'JyKxf-^. AVPSf- 

yR*7f-/k -fvxf-ryyiMy-fe-fvK x-rru 
yK7"f-/u. yy-zusx-f/K U7-;i«'f yrnt 
/u, ^-u-f yKx-?-;u v 5'jxf-yK-f y-t-?-;K S'J 
xf-yg-r yxrry/k ws^>t^ vxt-tv 
;k s y ^■/I'Ff&'iK -fyx^ryyi! 
-fy-fef-A'. •b-'<^yK>''xf-/i/ v T^tryK^yr 
nf;K ^sj-^y^yu-fyT/WfA-. f'J 
• ^ryyK) ^y-ty/p. 2-xf-;u^ifys! 
h u ^fo-;i/7D^y. h y 'f y xtt y yK mj p< 
f-n-;pra^*y. -f h^-xf-rt^-^yK^y? 
x»jxyh-;K *7*y/l-ffi-bf-;K 7«7yyKry 
/K ^^yyg^y/k Syxf-yffiry/K S'JX 

f-yi?s u x?-;k s yxf-yK-fef-yu. wj yK 
x-rry/K >®t-»k y^yu-^yR-fef- 
;k ^^•jyK'fyx-rTy/K $yx*-ySH yh'J 
-r^u. AVUSf-yK-^y-t-f/P. xrTyyK^7f- 
;k xxryyK^y-bf-/u. jru^yK^y-fv'/K 

Tj-U'f yStTT^ -f/W H r^/l'. 'J 7-;H?5T ? f-;|/ Ft 
-fyxrryyg?>f yrof/K 2-xf-;l^vdr 
■9-yK-fehXrry;U. 2-xf-/i^^-9-yB?x-fry 

-f yx-fryy&'vfrS'/K y'^7^yesxf-uy 
y'jfU'f yKx^-i/y^'j3-/k 
y yg!7*Db-wy^y i/' (^ry/p • *ry y 
m) 7Dti/^'j3-;k ^ry;HrrDt-uy^ 
y3-;k x^ryyK^^y-f/^yn-yK ->'^ 
7 7 y&**^y-7-/u7'y h y ^7-y /uss7*y 
■ty/K hy^yr^i^/y-fey/K hy^y^s 
f-y^^ y -t y h y -i v x-f r y >mr y -t y 

yR^f-zuF^s/Jk *7^ys-[yxT 
ry/k 'fyy^-yK^^f-zk wvg\=t^ 

Ti^;K ^T^yK^^^UFryA-. -fyx-rT'J 
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y&xxfvk ^y/y-tywvwjyKxxf 

/k y-fe^/k ?xy&MJ4 y7/W* 

Jk ?xyighy>f y^^/k JLK^U/k ?LKS 
yxf-vk ?ligb^/k ftl^^r^/k ;xyg 
hyxfvk y*xy&7b?-/Ubyx?-;K ?xyg£7 
•fe^UMJT^/k ?xyKhy*?^/k 'JV^Sx 
^y^rTU/k bHo^yXf7 , J>82-xf/K 
*ri//k ^^K^-xf-zl^ri^k 7^'byg^ 
-fyy^k bAs/y&xV yrob/k -tA^yg^ 

:*?^/k XrT»J>K=3l/^r'Jyk 4yxx7'Jy 

;k ^i/^yiS^i/xf'Jyk ^MySyth'n^i/ 
x-r'J/k 4 yx-r7yyg£7 4 hX-r'J/k *Wy 

7U ySHy-tfvk 1 2-Xx7cMrt,bKn3r^x 
fT'Jyi^fT'J/k 1 2-Xf-To-f/Ut Ho^5/ 
Xf7 'J y®K y AfT 'J/^OX^f/Hmif <o 

[ 0 0 3 7 ] ^t**^ggh LTJi. X?77y. c£ 
1S>>n*7 7 -fy. y:*yrfv— „ 4y;\'7 7 

*y. izUisy^ nyy <y x VJ*yy < y. X 

[0 0 38] ^yn-y»«MSfcLTtt. xvt^ivy 

Wf^yD^ty - ^Wf7D^ryyn^r 

^y£fi£#. r/i^/i^S'ya-vtt* r^y^tt 

[ 0 0 3 9 ] 7 -yflBIUlUlj: tTli. /t-7^toi|f U 
x-x/l^Wf 

[ o o 4 o ] wk ■ wmmt 7*'# k«l t 

wyhU *y-7i4. 3**;&Ml if77 

fa. ?tejfis F^o^ya, *t^*fa. ^ii. 
^-Attift, h-evyi*. 

m=Fm. mm. tm-vm. »vmm 

77«, *F*-Affl. JiflJk 

a. ^y-fy^v 
?x. #/khK7. y ?x. WkyJ^y^ Wc^^ 

[0042] *&&&ft i m&mtLzii. *yy. y 
)vs^y. y^b>-/k -?y-h-;k troy h>- 



-7k 1, B-yf-Wy^yrJ-zk xf-i^y^yr?- 
/k tfyxf-l/y^ya-zu (fi£j£n = 2KUi) . tf 1 
yrotru^y3-;KS^*n=2£Ut) . *y^ 
y*yy («^jgn=2iu±) . ?lbl w&mfiw 

[0043] Wm&i&ttT&mit LT<i. a Uxfo 
-/k 3l^X«fn-/PXXx;l^^*>(f^il^. 

[0044] *8ttS#rFfc LTtt*/PsK*2/e^WC 
yv-. ^'J7XA*7^yiig, h7^yh, *«fy 

fytfJx. ^f-7Ub;Ua-x v b Fn*>-><f-/kb/Pu 
-X v b Ka^x^/Ub/Uo-X. bKo3r^7"nb* 
;Hr;Uo-X. #/U*^i/-;*?7Mr/UD-X. Tk^tt^r 

f-y. *bvy. T*xhvy*ftf$>\fhti&. 
[0045] izmitrntt^t LTti^y tr^ubu y h 

y . x-f ^y b_/ut:oy Ky • Mr 

tnyM^*. xhob/un-x. x^xhyyflg 
IKKx*T/k S^xyn-y^ftff^ti^. 
[0046] xqeyxyhSli:LT(i. mCT^)W)V 

f^y&auxf- y/kcxx/k bHn^fxXT-ryy 

Kai/Xf'J/k 1 2-t HD^ryWJ yK. Xf 

ryy^. oy>g, ^yyyMfr&nuxry^xx 

[0047] ^E«tt?Jh LTii. /^yttSMStt 
JH. Tx^-ytt^EiSttJpJ. ^^^ytt^@?SttJFJ. n 

[0048] y^ywnmmmkLxa. se?Lft 
S^yxf-ryyK^yby y. robi/y^yn-zi/ 
flg^sxx-f/k ^ybyysifflisgxx^. #y^y 
*U>«BFKxxT/k y^b-?yfliffi&xxx/k PO 
e (^'j^yxfuy) y;Pb*^y|g!»S!xxf-;k p 
OEv/i/f-y hl§teKxxx/u. POE^y-tyyfigKKx 
^f/k POEr/P^/ux-f*^. POEBiMKxxx;w. po 
E®ftbv>74 x POEbv^. poe pop (,iry>j-^^x 
f-i^y - ;Ky:**s/:rQt:uy) ^g^. poe popt 
;u^x-f/^. #'Jx- f/i^tt^y^-y, 7»>y 
yK7;u*y-;^75 7;u^;i/7^y^^r^h\ * 
mmttt y yfigs^^tf ^>fn> . 

[0049] 7x^yttSIgtt)f)h LT(i. B§flSK5 
7/U^/U7 y /UX/k* yKS. T)U*>Ui-7 j \syX)V 

*yK£. 7/u^;wSK^. P0£7;^;ux-x^SK 

7;U^r;U7$KKKS. 7/l^yyKig. P0E7 

A*fr\)ym* 7;u^r/U7^Kyyi!^ T)V*u4 
iVT)V*iW;vy^ n-7x;U7^/K^. P0E7;P 
^yux-f ;P*;kifyi9g. 7/u*rt'X/ki-v3;\?& 
7;u^;ux;u^»K^hy^A % r^MiM^m 
Ki. A--7/k*o7/k*/i'yy§p£ 
xx^^'i)*f^S- 

[0050] *^ytt^85Stt»Ii: LT(i, M:7;u 
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^/UHJ^fVUTy^^A. aftx-r 7 »J /Uh y*f- 

a v aft* hxx7y/uhyj*^/U7y^x»yA. aft 
7y*x»>A. aft<yir;u3-^A, xx7yvB5/ 
a^#&«%fts. 

^X/kfc'^'f >IL 7$ KX/M^^-f VMs *x 

**c*4>*L 7 5/#/w*>*aH. s*vu>« 

[00 5 2]^^i:^il«gMhLTii. ^>f§L ft 

a. Kftv^s^^A, Kftaafi. &tt*?y. mitr 

*y">A. 0t&#7U>"}A. Kft 
ft. P#> Kft^oA. *i£ft?uA. #7^V:fcJ:tf 

*4*fflB. 7?y/WBB. ^5 
[0053) Wdftfcfc LTfct Xf7 y y^/Ux^ 

At?<o&sreB; •fef-/^yyKffits^hy>A v 7*>y 
;uy >saEfc\ 5 y ;u y yi^/us-^ a^t;u^;u 

»JyB£(I&WS ; N-^^n>f;U-/3-r^^>^/U 
o-f/Wy ^y^/U^^A^coT^/PT^ yR^W^S 
M /u-^^y y^t->^A^or$ H^*y8*« 

;l//y y^!iyy*0N-7yWJ^f H ; a- 

r^/^ry/uR. a-rsy^yvg^coa-r^ 
/iaKig; *yx-^>. ^»jroti/y, -Max 
stfy*f-;M*?yi'-K *yxf-by. ^'t'xyi^ 



A-77sy£&fKt^f;k ^y^usx^-u 
-?y^;uK7xx;k -»f y^/i/R*?^ 
;k f'Jf/^y^k ^yfvl^7>/U7xX/k 

^y^/uBtf^yf-zk t^K<yy'/k 

^^>fSK2-xh^yxf;k A^h^x^ft 
B*??vk ^Vt?* h*>-^f ftB*/2-xf-rt^ 
*-*yK^y*y/k Wh^ry^^yrot 
/k £/MV7"DhVU- i/Vyrof/^^SUxxf^ 

5- ^ft. ^utfxygL ^o^x^Rxf-zk th'n^r 
y^K^y^iyy, tKn^h^y/ 

y<y/7iyy, yhHn^Ky^y/7xy 

y^x/u*yStf-hy»>A,. y'tKa^i/<yy7xy 

fh7tHD^y/7xyy, 4-tert- 

y?-/k-4' -^b^^yyW/M^y. 2, 4. 

6- hy7^y y-p- (#;ktf-2' -xf;K^ry 
/P-l' -^y) - 1 . 3, 5-MJ7>*y* 2- 

(2-t HD^y-5-^f/l/7x^;W OYhVT 

[0056] ®mmtixte. t/^f^/k by? 

o^V. h U^DDb Fn^ryy'7x-/l/X-f/k ? 
D/lA^yy'y/^ayii, 7xy^yx;;-/k 
l^/A^y. ^yrne;Mf;l,7xy-/k 7X1^ 

y* ifyf-zHL vy?try^-;*y x aft/o^mx 
^a. ®tK^3oi-^. ^yxhom^-^thu 

[0057] ffltffi±Mt LXlt. 7^;Ub Kn^ry7 

[0058] ttlWffifcfcUTtt. 7>-?Ax*X. 7 
tf^Kx^fX. 7^*x*X. 7/Ux7x*X. 7^ 
~*x^^, 7oxjc^tX, 7yXx^x s 7^x 
=^rX N -ff-g^X^rX. ^^^ra^X^rX. »)3yx^ 
X N »)-oy|l^rX, X^f y'7X^X, XffyfX 

^rx. t»)^yx^, ^r^^x^x. **?U>JC* 

X. *;tA=Fx*X. ^h^fyV^X^X. *H"J3V 
»>x^x. t7y^7yx^x, ^-uyi/X^rX. X? 
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